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(54) Abstract Title 

Zonal isolation apparatus with flow valves controlled in response to sensor outputs 

(57) An apparatus which comprises a zonal isolation assembly comprising a solid tubular member 135 
including an external seal 140, a perforated tubular member 145 coupled to the solid tubular member, a flow 
control valve 160 coupled to the perforated tubular member for controlling flow of fluid through the perforated 
tubular member, a temperature sensor 802 coupled to the perforated tubular member, a pressure sensor 804 
coupled to the perforated tubular member for monitoring the pressure within the perforated tubular member, 
a flow sensor 806 coupled to the perforated tubular member for monitoring the fluid flow rate within the 
perforated tubular member and a shoe 155 coupled to the zonal isolation assembly and a controller 810 for 
monitoring the flow control valve, the temperature sensor, the pressure sensor and the flow sensor and for 
controlling of the flow control valves in response to the sensor outputs, wherein at least one of the solid and 
perforated tubular members is formed by a radial expansion process within the wellbore. 
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09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. 
Background of the Invention 

[0003] This invention relates generally to oil and gas exploration, and in 
5 particular to isolating certain subterranean zones to facilitate oil and gas exploration. 
[0004] During oil exploration, a wellbore typically traverses a numberof zones 
within a subterranean formation. Some of these subterranean zones will produce 
oil and gas, while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to facilitate the exploration for and 
10 production of oil and gas. Existing methods for isolating subterranean production 
zones in order to facilitate the exploration for and production of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
15 gas exploration. 



3 



Summary of the Invention 

[0006] According to one aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members coupled to the solid tubular members, one 
or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members, one 
or more temperature sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated 
tubular members, one or more pressure sensors operably coupled to one or more 
of the perforated tubular members for monitoring the operating pressure within the 
perforated tubular members, and one or more flow sensors operably coupled to one 
or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation 
assembly, and a controller operably coupled to the flow control valves, the 
temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow 
control valves. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 
[0007] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 



the solid tubulars and perforated tubulars, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
5 [0008] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore. the perforated tubulars traversing the producing 

10 subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 

15 with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
[0009] According to another aspect of the present invention, a system for 

20 isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, means for radially expanding at 

25 least one of the solid tubulars and perforated tubulars within the wellbore, means 
for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars, means for monitoring the operating temperatures, pressures, and flow 
rates within one or more of the perforated tubulars, and means for controlling the 
flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 
[0010] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, means for radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars, means forfluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and means 
for controlling the flow of fluidic materials ihrough the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 
[0011] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more solid tubular liners coupled to the 
interior surfaces of one or more of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 



performed within the wellbore, and the solid tubular liners are formed by a radial 
expansion process performed within the wellbore. 

[0012] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
5 is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 

10 coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and radially expanding and plastically deforming the solid 

1 5 tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casmg, is provided that includes positioning one 

20 or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 

25 tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0014] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 
[0015] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore, means forfluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more solid tubular liners within the interior of one or more of the perforated 
tubulars, and 

5 means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[0016] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 

1 0 tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and a sealing material coupled to at least some of the 
perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

15 [0017] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 

20 the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 

25 sealing off an annular region within at least one of the perforated tubulars, and 
injecting a hardenablefluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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[0018] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, sealing 
off an annular region within at least one of the perforated tubulars, and injecting a 
hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 
[0019] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
sealing off an annular region within at least one of the perforated tubulars, and 
means for injecting a hardenable fluidic sealing material into the sealed annular 
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regions of the perforated tubulars to seal off at least some of the radial passages 
of the perforated tubulars. 

[0020] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means forfluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for sealing off 
an annular region within at least one of the perforated tubulars, and means for 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

[0021] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the subterranean formation. 
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[0022] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the second subterranean zone, fluidicly coupling the perforated tubulars and the 
solid tubulars, and preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the solid tubulars 
and perforated tubulars. 

[0023] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the producing subterranean zone, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, and fluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone. 

[0024] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 



wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars* traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone, means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0025] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating 
the producing subterranean zone from at least one other subterranean zone within 
the wellbore, and means for fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone. 

[0026] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation and includes a perforated wellbore casing, 
including: one or more solid tubular members, each solid tubular member including 
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one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
perforated wellbore casing. 

[0027] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. i 

[0028] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, is provided that includes positioning one or more 
solid tubulars within the wellbore, positioning one or more perforated tubulars within 
the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
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fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
5 [0029] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 

1 0 positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars. and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0030] According to another aspect of the present invention, a system for 
20 extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated 
25 tubulars traversing the producing subterranean zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluidicly coupling the solid tubulars 



with the casing, means for fluidicly coupling the perforated tubulars with the solid 
tubulars, means for fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
[0031] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each 
including one or more radial passages coupled to the interior surfaces of one or 
more of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore, 
and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

[0032] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 



[0033] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0034] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for radially expanding and plastically 
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deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

[0035] According to another aspect of the present- invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioningoneormore solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
meansforfluidicly isolating the producing subterranean zone from at least oneother 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
-fhe perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0036] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
two or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more one-way valves for controllably 
fluidicly coupling the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore. 

[0037] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone having a 



plurality of producing zones in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning two or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, and preventing fluids from 
passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

[0038] According to another aspect of the present invention, a method of 
extracting materials from a wellbore having a plurality of producing subterranean 
zones, at least a portion of the wellbore including a casing, is provided that includes 
positioning one or more solid tubulars within the wellbore, positioning two or more 
perforated tubulars each including one or more radial passages within the wellbore, . 
the perforated tubulars traversing the producing subterranean zones, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has been depleted. 
[0039] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone having a 
plurality of producing zones in a wellbore is provided that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 



traversing the first subterranean zone, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranearr zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means forfluidicly coupling the perforated tubulars and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the producing zones that has been depleted. 
[0040] According to another aspect of the present invention, a system for 
extracting materials from a plurality of producing subterranean zones in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, means for positioning 
one or more perforated tubulars each including one or more radial passages within 
the wellbore, the perforated tubulars traversing the producing subterranean zones, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means forfluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zonef rom at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 



[0041] According to another aspect of the present invention, an apparatus for 
extracting geothermal energy from a subterranean formation containing a source 
of geothermai energy is provided that includes a zonal isolation assembly positioned 
within the subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members each including radial passages coupled to the solid 
tubular members, and one or more perforated tubular liners each including one or 
more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 
At least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. 
[0042] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone including a 
source of geothermal energy in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

[0043] According to another aspect of the present invention, a method of 
extracting geothermal energy from a subterranean geothermal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes 
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positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the subterranean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

[0044] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second geothermal subterranean zone in 
a wellbore is provided that includes means for positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, means 
for positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
geothermal subterranean zone, means for radially expanding at least one of the 
solid tubulars and perforated tubulars within the wellbore, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing 
the passage of fluids from the first subterranean zone to the second geothermal 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 

[0045] According to another aspect of the present invention, a system for 
extracting geothermal energy from a subterranean geothermal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone, means for radially expanding at least one of the 

22 



solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the 
subterranean geothermal zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the subterranean geothermal zone. 

[0046] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

[0047] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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[0048] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
monitoring the operating temperatures, pressures, and flow rates within one or more 
of the perforated tubulars, and cleaning materials from the radial passages of at 
least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0049] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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[0050] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at leastone other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

Brief Description of the Drawings 
[0051] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation 
of subterranean zones. 

[0052] Fig. 2a is a cross sectional illustration of the placement of an 
illustrative embodiment of a system for isolating subterranean zones within a 
borehole. 

[0053] Fig. 2b is a cross sectional illustration of the system of Fig. 2a during 
the injection of a fluidic material into the tubular support member. 
[0054] Fig. 2c is a cross sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 

[0055] Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
[0056] Fig. 3 is a cross sectional illustration of an illustrative embodiment of 
the expandable tubular members of the system of Fig. 2a. 
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[0057] Fig. 4 is a flow chart illustration of an illustrative embodiment of a 
method for manufacturing the expandable tubular member of Fig. 3. 
[0058] Fig. 5a is a cross sectional illustration of an illustrative embodiment of 
the upsetting of the ends of a tubular member. 

[0059] Fig. 5b is a cross sectional illustration of the expandable tubular 
member of Fig. 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0060] Fig. 5c is a cross sectional illustration of the expandable tubular 
member of Fig. 5b after forming threaded connections on the ends of the 
expandable tubular member. 

[0061] Fig. 5d is a cross sectional illustration of the expandable tubular 
member of Fig. 5c after coupling sealing members to the exterior surface of the 
intermediate unexpended portion of the expandable tubular member. 
[0062] Fig. 6 is a cross-sectional illustration of an exemplary embodiment of 
a tubular expansion cone. 

[0063] Fig. 7 is a cross-sectional illustration of an exemplary embodiment of 

a tubular expansion cone. 

[0064] Fig. 8 is a fragmentary cross sectional illustration of an alternative 

embodiment of the system for isolating subterranean zones of Fig. 1 . 

[0065] Fig. 9 is a fragmentary cross sectional illustration of an embodiment 

of a method for lining one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a solid tubular liner. 

[0066] Fig. 1 0 is a fragmentary cross sectional illustration of an embodiment 

of a method for sealing one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a hardenable fluidic sealing material. 

[0067] Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment 

of a method for coupling one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with the surrounding subterranean formation. 
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,0068] Fig. 12 is a fragmentary cross Seconal iBus.ra.ion o.an embodiment 
subterranean zones o, Pig. 1 «h a surrounding perforated wellborn 
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iLng subterranean zones of Fig. 1 with ano.her perforated tubular membe 
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Detailed Description of the Illustrative Embodiments 
15 ,00721 An apparatus and method for isolating one or more subtenanean 

zones from each other. 

P073, Referring to Fig. 1. a waltoore 105 including a cesi^MO am 
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traverse the various productive and non-productive zones, including the water zone 
120 and the targeted oil sand zone 125. 

[0074] In a preferred embodiment, in order to fluidicly isolate the water zone 
120 from the targeted oil sand zone 125, an apparatus 130 is provided that includes 
5 one or more sections of solid casing 135, one or more external seals 140, one or 
more sections of perforated casing 145, one or more intermediate sections of solid 
casing 150, and a solid shoe 155. In several exemplary embodiments, the 
perforated casing 145 includes one or more radial passages. 
[0075] The solid casing 1 35 provides a fluid conduit that transmits fluids and 
10 other materials from one end of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as, for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubulars available from various foreign and 

15 domestic steel mills. 

[0076] The solid casing 135 is preferably coupled to the casing 110. The 
solid casing 135 may be coupled to the casing 110 using any number of 
conventional commercially available processes such as, for example, welding, 
slotted and expandable connectors, or expandable solid connectors. In a preferred 

20 embodiment, the solid casing 1 35 is coupled to the casing 1 1 0 by using expandable 
solid connectors. The solid casing 135 may comprise a plurality of such solid 
casing 135. 

[0077] The solid casing 135 is preferably coupled to one more of the 
perforated casings 145. The solid casing 135 may be coupled to the perforated 
25 casing 145 using any number of conventional commercially available processes 
such as, for example, welding, or slotted and expandable connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the perforated casing 145 by 
expandable solid connectors. 



[0078] In a preferred embodiment the casing 135 includes one more valve 
members 160 for controlling the How of fluids and other materials wfthin the intenor 
region of the casing 135. In an alternative embodiment, during the products 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, ami valves may be employed within the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other while providing a fluid path to the surface. 
[00791 in a particularly preferred embodiment, the casing 135 is placed mto 
the wellbore 105 by expanding the casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded in the radial direction using any number of conventual commercrally 
available methods. 

.00801 The seals 1 40 prevent the passage of fluids and other matenals within 
the annular region 165 between the solid casings 135 and 150 and the weltoore 
105 The seals 140 may comprise any number of conventional commercially 
available sealing materials suitable for sealing a casing in a wellbore such as, for 
example, lead, rubber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Services. The 
perforated casing 145 permits fluids and other materials to pass into and out of the 
interior of the perforated casing 146 from and to the annular region 165. In this 
manner, oil and gas may be produced from a producing subterranean zone wrthm 
a subterranean formation. The perforated casing 145 may comprise any number 
of conventional commercially available secttons of slotted tubular casing. In . 
prefened embodiment, the perforated casing 145 comprises expandable slotted 
tubular casing available from Petroline in Abeendeen, Scotland. In a particularly 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
sandscreen tubular casing available from Petroline in Abeerdeen, Scotland. 
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[0081] The perforated casing 145 is preferably coupled to one or more solid 
casing 135. The perforated casing 145 may be coupled to the solid casing 135 
using any number of conventional commercially available. processes such as, for 
example, welding, or slotted or solid expandable connectors. In a preferred 
5 embodiment, the perforated casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

[0082] The perforated casing 145 is preferably coupled to one or more 
intermediate solid casings 150. The perforated casing 145 may be coupled to the 
intermediate solid casing 150 using any number of conventional commercially 
available processes such as, for example, welding or expandable solid or slotted 
connectors. In a preferred embodiment, the perforated casing 145 is coupled to the 
intermediate solid casing 150 by expandable solid connectors. 
[0083] The last perforated casing 145 is preferably coupled to the shoe 1 55. 
The last perforated casing 145 may be coupled to the shoe 1 55 using any number 
of conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last 
perforated casing 145 is coupled to the shoe 155 by an expandable solid connector. 
[0084] In an alternative embodiment, the shoe 1 55 is coupled directly to the 
last one of the intermediate solid casings 150. 

[0085] In a preferred embodiment, the perforated casings 1 45 are positioned 
within the wellbore 105 by expanding the perforated casings 145 in a radial direction 
into intimate contact with the interior walls of the wellbore 105. The perforated 
casings 145 may be expanded in a radial direction using any number of 
conventional commercially available processes. 

[0086] The intermediate solid casing 150 permits fluids and other materials 
to pass between adjacent perforated casings 145. The intermediate solid casing 
1 50 may comprise any number of conventional commercially available sections of 
solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
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ste el or fiberglass. In a preferred embodiment, the intend solrd «s,ng 150 
comprises oilfield tubulars available from foreign and domestic steel m,lls. 
ST TheintermediatesoUdcasinglSO.preferably.ooupledtooneormore 

Sns of ft. perforated casing US. The intermediate solid casing 1 50 may be 

lid o the perforated casing 145 using any number of 

" me Jelly avaLe processes such as, tor example, welding, or solid or slotted 

To coupled to me perforated casing 145 by expandab.e solid connect, Th 
IL-JL soiid cas,g 150 may comprise a plural* of such intermed,ate so„d 

2 1 I" a prefened embodiment, the each intermediate solid casing 150 
EL one more valve members 170 tor con.ro„ing the flow of ft*, and other 

rllent, as wil, be recognized by persons having ordinary « in *. art a^ 
tne benefit of the present disdosur*. during the producbon mode of 
Imaullar string vrith various arrangements of pacxers, perforated tubrng, 
22 and valves may be employed wtthin the apparatus to provxfe 

while providing a fluid path to the surface. 

,,0,9 in a pamculariy prefened embodiment, me intermedia «1» 
* p,aLd into the we.bote 105 by expanding the intermediate casrng 150 m me 

intermediate casing 150 may be expanded in me radial direcbon usrng any number 
of conventional commercially available methods. 

roogoi in en alternative embodiment, one or more of the m termed,ate sol,d 
ri^Omaybeom^.anaHen^eptefen-edembod^oneotmote 

of the perforated casings 145 are provided with one or more seals 140. 
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[0091] The shoe 1 55 provides a support member for the apparatus 130. In 
this manner, various production and exploration tools may be supported by the 
show 1 50. The shoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe 1 50 
comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the shoe 155 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tools. 
[0092] In a particularly preferred embodiment, the apparatus 1 30 includes a 
plurality of solid casings 135, a plurality of sisals 140, a plurality of perforated 
casings 145, a plurality of intermediate solid casings 150, and a shoe 155. More 
generally, the apparatus 130 may comprise one or more solid casings 135, each 
with one or more valve members 160, n perforated casings 145, n-1 intermediate 
solid casings 150, each with one or more valve members 170, and a shoe 155. 
[0093] During operation of the apparatus 1 30, oil and gas may be controllably 

produced from the targeted oil sand zone 125 using the perforated casings 145. 
The oil and gas may then be transported to a surface location using the solid casing 
135. The use of intermediate solid casings 150 with valve members 170 permits 
isolated sections of the zone 125 to be selectively isolated for production. The 
seals 140 permit the zone 125 to be fluidicly isolated from the zone 120. The seals 
140 further permits isolated sections of the zone 125 to be fluidicly isolated from 
each other. In this manner, the apparatus 130 permits unwanted and/or non- 
productive subterranean zones to be fluidicly isolated. 

[0094] In an alternative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
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isolating subterranean' 26hes from each other while providing a fluid path to the 
surface. 

[00951 In several alternative embodiments, the solid casing 135, the 
perforated casings 145, the intermediate sections of solid casing 150, and/or the 
solid shoe 155 are radially expanded and plastically deformed within the wellbore 
105 in a conventional manner and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454,139, attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) U.S. 
patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791 .8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent application 
serial no. 09/523.460, attorney docket no. 25791 .1 1 .02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512.895. attorney docket no. 25791 .12.02, filed on 
2/24/2000, (7) U.S. patent application serial no. 09/511,941. attorney docket no. 
25791 .16.02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791 .17.02, filed on 6/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent application serial no. PCT/US00/18635, attorney docket no. 25791.25.02. 
filed on 7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671, 
attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent 
application serial no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791 34 filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/1 59,039, attorney docket no. 25791 .36, filed on 1 0/1 2/1 999. (1 5) U.S. provisional 
patent application serial no. 60/159.033. attorney docket no. 25791.37, filed on 
10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney 
docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional patent application 
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serial no. 60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. 
provisional patent application serial no. 60/221 ,443, attorney docket no. 25791 .45, 
filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, 
attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, 
(21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 
60/270,007, attorney docket no. 25791.50, filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application 
serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, 
filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, 
attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent 
application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated 
herein by reference. In an exemplary embodiment, the radial clearances between 
the radially expanded solid casings 135, perforated casings 145, intermediate 
sections of solid casing 150, and/or the solid shoe 155 and the wellbore 105 are 
eliminated thereby eliminating the annulus between the solid casings, the perforated 
casings 145, the intermediate sections of solid casing 150, and/or the solid shoe 
155 and the wellbore 105. In this manner, the optional need for filling the annulus 
with a filler material such as, for example, gravel, may be eliminated. [0096] 
Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 
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204a is coupled to an end of the tubular support rhember 202. In an exemplary 
embodiment the tubular expansion cone 204 includes a tapered outer surface 204b 
for reasons to be described. 

[0097] A pre-expanded end 206a of a first expandable tubular member 206 
that defines a passage 206b is adapted to mate with and be supported by the 
tapered outer surface 204b of the tubular expansion cone 204. The first 
expandable tubular member 206 further includes an unexpended intermediate 
portion 206c, another pre-expanded end 206d, and a sealing member 206e coupled 
to the exterior surface of the unexpended intermediate portion. In an exemplary 
embodiment, the inside and outside diameters of the pre-expanded ends, 206a and 
206d, of the first expandable tubular member 206 are greater than the inside and 
outside diameters of the unexpended intermediate portion 206c. An end 208a of 
a shoe 208 is coupled to the pre-expanded end 206a of the first expandable tubular 
member 206 by a conventional threaded connection. 

[0098] An end 2 1 0a of a slotted tubular member 2 1 0 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member 

212 that defines a passage 212b by a conventional threaded connection. A pre- 

i 

expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
intermediate portion 214c, another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 214d, of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpended intermediate portion 214c. 
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[0099] An end 21 6a of a slotted tubular member 216 that defines a passage 
. 216b is coupled to the other pre-expanded end 214d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines 
a passage 220b is coupled to the other end 21 8c of the slotted tubular member 2 1 8. 
The third expandable tubular member 220 further includes an unexpended 
intermediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d, of the third expandable tubular member 220 are greater than 
the inside and outside diameters of the unexpended intermediate portion 220c. 
[0100] An end 222a of a tubular member 222 is threadably coupled to the 
end 30d of the third expandable tubular member 220. 

[0101] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends, 206a, 206d, 214a t 214d, 220a and 220d, of the expandable 
tubular members, 206, 214, and 220, and the slotted tubular members 210, 212, 
216, and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206, 
214, and 220, respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 21 0, 21 2, 21 6, and 21 8, are conventional slotted tubular members having 
threaded end connections suitable for use in an oil or gas well, an underground 
pipeline, or as a structural support. In several alternative embodiments, the slotted 
tubular members, 210, 212, 216, and 218 are conventional slotted tubular members 
for recovering or introducing fluidic materials such as, for example, oil, gas and/or 
water from or into a subterranean formation. 
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[0102] In an exemplary embodiment, as Illustrated in Fig. 2a, the system 200 
is initially positioned in a borehole 224 formed in a subterranean formation 226 that 
includes a water zone 226a and a targeted oil sand zone 226b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214, and 220, and tubular members, 210, 212, 216, and 218. 
[01 03] In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 
228 is then injected into the system 200, through the passages, 202a and 204a, of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0104] In an exemplary embodiment, as illustrated in Fig. 2c, the continued 
injection of the fluidic material 228 through the passages, 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically deforming the expandable tubular 
member 206 off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. In 
an exemplary embodiment, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 
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[0105] In an exemplary embodiment, as illustrated in Fig. 2d, after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered external surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members, 214 and 220, are radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intermediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered external surface 204b of the tubular 
expansion cone 204. In particular, the intermediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intermediate portion 220c of the 
third expandable tubular member 220 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 220c of the third 
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expandable tubu.ar member 220 is also thereby anchored to the wellbore 224. As 
a result, the water zone 226a and MdUy isolated from the targeted oil sand zone 

mToSl After completing the radial expansion and plastic deformation of the 
third expandable tubular member 220, the tubufcr support member 202 and the 
tubular expansion cone 204 are removed from the wellbore 224. 
[01071 Thus,duringtheoperationofthesystem10,theintem,ediatenon pre- 
expanded pontons, 206c, 214c,and220c. oftheexpandabletubular members 206. 

214 and 220, respectively, are radially expanded and plastically deformed by the 
upward displacement of the tubular expansion cone 204. As a result, the seahng 
members. 206e, 2,4e. and 220., are dispfcced h the radia, 
engagements the weilbore 224 thereby coupling the shoe 208. the expandable 
tubular member 206, the stoned tubular members, 210 and 212, the expandable 
tubular member 214, the slotted tubular members, 216 and 218, and tt. 
expandable tubular member 220 to the weitoore. • « » ' £ 

connections between ft. expandable tubutar members, 206, 214 and 220 ^ 
shoe 208, and the slotted tubular members, 210, 212, 216, and 218, do not have 
to be expandable connections thereby providing significant <»*"—!" 
addition, the inside diameters of the expandable tubular members. 206. 214^nd 
220 and the slotted tubular membere. 210, 212. 216. and 218. after the red, 
expansion precess. are substenaa^egua,. In, his manner. add«iona,con>«nao^ 
,oo,san<lo,her M nven. to na,e q uipmen.mayb e eas%pos«onedw«hmandmo«d 

through, ate expandabfc and slotted .ubufcr members. In severe!* , m*re 
embodiment, .he conventional *» and eguipmen, incfude converge , vahnn* 
and other convents flow control devfces for con.ro.ling 
materials within and between me expandable tubuter members, 206, 214, and 220. 
and the slotted tubular members, 210, 212, 216, and 218. 



[0108] Furthermore, in the system 200, the slotted tubular members 210, 
212, 216, and 218 are interleaved among the expandable tubular members, 206, 
214 and 220. As a result, because only the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed, the slotted tubular 
members, 210, 212, 216, and 218 can be conventional slotted tubular members 
thereby significantly reducing the cost and complexity of the system 10. Moreover, 
because only the intermediate non pre-expanded portions, 206c, 214c, and 220c, 
of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the number and length of the interleaved slotted 
tubular members, 210, 212, 216, and 218 can be much greater than the number 
and length of the expandable tubular members. In an exemplary embodiment, the 
total length of the intermediate non pre-expanded portions, 206c, 214c, and 220c, 
of the expandable tubular members, 206, 214, and 220, is approximately 200 feet, 
and the total length of the slotted tubular members, 210, 212, 216, and 218, Is 
approximately 3800 feet. Consequently, in an exemplary embodiment, a system 
200 having a total length of approximately 4000 feet is coupled to the wellbore 224 
by radially expanding and plastically deforming a total length of only approximately 
200 feet 

[0109] Furthermore, the sealing members 206e, 214e, and 220e, of the 
expandable tubular members, 206, 214, and 220, respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212, 216, 
and 218 to the wellbore 224, the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 
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[0110] In an exemplary embodiment, the pre-expanded ends, 206a. 206d. 
214a 214d 220a. and 220d. of the expandable tubular members, 206, 214, and 
220 respectively, and the slotted tubular members, 210. 212, 216, and 218, have 
outside diameters and wall thicknesses of 8.375 inches and 0.350 inches 
respectively, prior to the radial expansion, the intermediate non pre^xpanded 
portions 206c, 214c, and 220c, of the expandable tubular members. 206. 214. and 
220 respectively, have outside diameter of 7.625 inches; the stotted tubular 
members, 210. 212, 216, and 218, have inside diameters of 7.675 inches; afterthe 
radial expansion, the inside diameters of the intermediate portions. 206c, 214c and 
220c, of the expandabte tubular members, 206, 214. and 220. are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
(0111) in an exemplary embodiment, the pre-expanded ends. 206a, 206d, 
214a 214d 220a, and 220d, of the expandable tubular members, 206. 214, and 
220 respectively, and the slotted tubular members, 210, 212, 216, and 218. have 
outeide diameters and wall thinnesses of 4.500 inches and 0.250 inches 
respecfive* Prior to the radial expansion, the intermediate non ^ 
portions. 206c, 214c, and 220o. of the expandable tubular members, 206. 214 and 
220 respectively, have outside diameters of 4.000 inches; the slotted tubular 
members, 210, 212, 216, and 218, have inside diameters of 4.000 inches; afterthe 
radialexpansion.lhe inside diameters of me intermediate portions. 206c. 2 4c. and 
220c. of the expandable tubular members, 206. 214. and 220. are equal to 4.000 
inches; and the wellbore 224 has an inside diameter of 4.892 inches. 
,0112] in an exemplary embodiment the system 200 is used to inject or 
extractfluidic materials such as.for example, oil. gas, and/orwater into or from the 
subterranean formation 226b. • 
[01 13] Referring now to Fig. 3, an exemplary embodiment of an expandable 
tubular member 300 will now be described. The tubular member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 



connection 300ba, a first tapered portion 300c, an intermediate portion 300d, a 
second tapered portion 300e, and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
intermediate sealing member 300g that is coupled to the exterior surface of the 
intermediate portion 300d. 

[0114] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as, for 
example, Oilfield Country Tubular Goods (OCTG), 13 chromium steel tubing/casing, 
or L83, J55, or P1 10 API casing. 

[01 1 5] In an exemplary embodiment, the interior 300a of the tubular member 
300 has a substantially circular cross section. Furthermore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a first inside 
diameter an intermediate inside diameter D lMT , and a second inside diameter D 2 . 
In an exemplary embodiment, the first and second inside diameters, D 1 and D 2 , are 
substantially equal. In an exemplary embodiment, the first and second inside 
diameters, D t and D 2 , are greater than the intermediate inside diameter D INT . 
[0116] The first end 300b of the tubular member 300 is coupled to the 
intermediate portion 300d by the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intermediate portion by the second 
tapered portion 300e. In an exemplary embodiment, the outside diameters of the 
first and second ends, 300b and 300f t of the tubular member 300 is greater than the 
outside diameter of the intermediate portion 300d of the tubular member. The first 
and second ends, 300b and 300f, of the tubular member 300 include wall 
thicknesses, t 1 and t 2 , respectively. In an exemplary embodiment, the outside 
diameter of the intermediate portion 300d of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 



300f. The intermediate portion 300d of the tubular member 300 includes a wall 
thickness t, MT . 

[0117] In an exemplary embodiment, the wall thicknesses t, and t 2 are 
substantially equal in order to provide substantially equal burst strength for the first 
and second ends, 300a and 300f, of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, t, and tj, are both greater than the wall thickness 
t INT in order to optimally match the burst strength of the first and second ends, 300a 
and 300f, of the tubular member 300 with the intermediate portion 300d of the 
tubular member 300. 

[01 18] In an exemplary embodiment, the first and second tapered portions, 
300c and 300e, are inclined at an angle, a, relative to the longitudinal direction 
ranging from about 0 to 30 degrees in order to optimally facilitate the radial 
expansion of the tubular member 300. In an exemplary embodiment, the first and 
second tapered portions, 300c and 300e, provide a smooth transition between the 
first and second ends, 300a and 300f, and the intermediate portion 300d, of the 
tubular member 300 in order to minimize stress concentrations. 
[0119] The intermediate sealing member 300g is coupled to the outer surface 
of the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g seals the interface between 

i 

the intermediate portion 300d of the tubular member 300 and the interior surface 
of a wellbore casing 305, or other preexisting structure, after the radial expansion 
and plastic deformation of the intermediate portion 300d of the tubular member 300. 
In an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outside 
diameter of the intermediate sealing member 300g is selected to be less than the 
outside diameters of the first and second ends, 300a and 300f, of the tubular 
member 300 in order to optimally protect the intermediate sealing member 300g 
during placement of the tubular member 300 within the wellbore casings 305. The 



intermediate sealing member 300g may be fabricated from any number of 

conventional commercially available materials such as, for example, thermoset or 

thermoplastic polymers. In an exemplary embodiment, the intermediate sealing 

« 

member 300g is fabricated from thermoset polymers in order to optimally seal the 
radially expanded intermediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodiments, the sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically deformed intermediate portion 300d of 
the tubular member 300 to the wellbore casing. 

[0120] Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the 
tubular member 300 is formed by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubular member in step 405; (2) expanding both upset ends 
of the tubular member in step 410; (3) stress relieving both expanded upset ends 
of the tubular member in step 415; (4) forming threaded connections in both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded intermediate portion of the 
tubular member in step 425. 

[0121] As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a 
tubular member 500 are upset using conventional upsetting methods. The upset 
ends, 500a and 500b, of the tubular member 500 include the wall thicknesses t, and 
t 2 . The intermediate portion 500c of the tubular member 500 includes the wall 
thickness t INT and the interior diameter D INT . In an exemplary embodiment, the wall 
thicknesses t, and ^ are substantially equal in order to provide burst strength that 
is substantially equal along the entire length of the tubular member 500. In an 
exemplary embodiment, the wall thicknesses t, and t 2 are both greater than the wall 
thickness t, NT in order to provide burst strength that is substantially equal along the 
entire length of the tubular member 500, and also to optimally facilitate the 
formation of threaded connections in the first and second ends, 500a and 500b. 



[0122] As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 
500b, of the tubular member 500 are radially expanded using conventional radial 
expansion methods, and then both ends, 500a and 500b, of the tubular member are 
stress relieved. The radially expanded ends, 500a and 500b, of the tubular 
member 500 include the interior diameters D, and D 2 . In an exemplary 
embodiment, the interior diameters D, and D 2 are substantially equal in order to 
provide a burst strength that is substantially equal. In an exemplary embodiment, 
the ratio of the interior diameters D n and D 2 to the interior diameter D INT ranges from 
about 100% to 120% in order to facilitate the subsequent radial expansion of the 
tubular member 500. 

[0123] In a preferred embodiment, the relationship between the wall 
thicknesses t„ t 2 , and t, NT of the tubular member 500; the inside diameters D„ D 2 
and D IMT of the tubular member 500; the inside diameter D^,,^ of the wellbore 
casing, or other structure, that the tubular member 500 will be inserted into; and the 
outside diameter of the expansion cone that will be used to radially expand the 
tubular member 500 within the wellbore casing is given by the following expression: 

Dyvellbore-2-l, 2 D, ^T-fc-'^O^+'w'^] 0) 

where t, = t 2 ; and 
D, = D 2 . 

By satisfying the relationship given in equation (1), the expansion forces placed 
upon the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may 
be used to calculate the optimal geometry for the tubular member 500 for 
subsequent radial expansion and plastic deformation of the tubular member 500 for 
fabricating and/or repairing a wellbore casing, a pipeline, or a structural support. 
[0124] As illustrated in FIG. 5c, in step 420, conventional threaded 
connections, 500d and 500e, are formed in both expanded ends, 500a and 500b, 



of the tubular member 500. In an exemplary embodiment, the threaded 
connections. 500d and 500e, are provided using conventional processes forform.ng 
pin and box type threaded connections available from Atlas-Bradford. 
[0 125] As illustrated in Fig. 5d, in step 425. a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intermediate portion 500c 
of the tubular member 500. The sealing member 500f may be applied to the 
outside diameter of the non-expanded intermediate portion 500c of the tubular 
member 500 using any number of conventional commercially available methods. 
,n a preferred embodiment, the sealing member 500f is applied to the outs.de 
diameter of the intermediate portion 500c of the tubular member 500 us.ng 
commercially available chemical and temperature resistant adhesive bond.ng. 
[01 26] In an exemplary embodiment, the expandable tubular members, 206. 
214. and 220. of the system 200 are substantially identical to. and/or incorporate 
one or more of the teachings of, the tubular members 300 and 500. 
[0 127] Referring to Fig. 6, an exemplary embodiment of tubular expans.on 
cone 600 for radially expanding the tubular members 206. 214. 220, 300 and 500 
will now be described. The expansion cone 600 defines a passage 600a and 
includes a front end 605. a rear end 610. and a radial expansion section 615. 
[0128] In an exemplary embodiment, the radial expansion section 615 
includes a first conical outer surface 620 and a second conical outer surface 625. 
The first conical outer surface 620 includes an angle of attack a, and the second 
conical outer surface 625 includes an angle of attack cc 2 . In an exemplary 
embodiment, the angle of attack a, is greater than the angle of attack a, In th.s 
manner, the first conical outer surface 620 optimally radially expands the 
intermediate portions. 206c. 214c. 220c, 300d. and 500c. of the tubular members. 
206. 214. 220. 300. and 500. and the second conical outer surface 525 optimally 
radially expandsthe pre-expanded first and second ends, 206a and 206d. 214a and 
214d, 220a and 220d. 300b and 300f, and 500a and 500b. of the tubular members. 
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206 214 220, 300 and 500. In an exempt embodiment, the first conical outer 
surface 620 includes an angle of attack a, ranging from about 6 to 20 degrees and 
ft. second conical oufer surface 626 includes an angle of attack a, rang.ng from 
about 4 to 15 degrees in order ,o optimally radially expano and plasfically deform 
the tubuter members, 206. 214, 220. 300 and 500. More general*, the expanse 
cone 600 may include 3 or more adjacent conical outer surfaces bav,ng angles of 
Tck tbat dLase fnom Ihe front end 605 o, .be expansion cone 600 to tbe rear 
end 610 of the expansion cone 600. 

P 129, Referring to Fig. 7, anotber exemplary embodiment 
expansion cone 700 defines a passage 700a and includes a fron, 
end 710. and a radia, expansion sectton 715. In an exemplary embodiment t e 
radi a, expansion section 715 includes an outer surface baving a substantta»y 
parotic ouler pro* Ibereby provide a paraboloid sbape. .n ttus manner. *e 
cuter surface of the radial expansion sectton 715 provides an angle of attack thai 
constanfiydecreasesfrom a maximum at.be front end 705 of me ^ 
700 .o a minimum a. .be rear end 710 of ft. expansion cone. Tbe parabolic outer 
p rofi leof.heoutersurfaoeo.tberadia,expans,on S eo.ion715maybeformedus,ng 

a pktraWy of adjacent discrete contea. sections and/or using a continuous curved 
surface, .n Ibis manner, .be region of .be outer surface of .be radial expanse 
section 715 adjacent* thefron, end 705 of ttte expansion cone 700 may opttm* 
radially expand.be intermediate portions. 206c. 214c, 220c. 300d. and 500c, oHbe 
tebuia members. 206, 214. 220, 300. and 500. white therein 
of.be radia. expansion section 715 adiacen, to tne rear end 710 of.be expan «n 
cone 700 may optlmalty radial* expand .be pre-expanded first and second e d 
206a and 206d, 214a and 214d. 220a and 220d, 300b and 300f, and 500a nd 
500b of the tubular members, 206. 214, 220, 300 and 500. In an exemplary 
embodiment, tbe parabolic pro* of the outer surface of ttie radial I expansion 
section 71 5 is selected to provide an angle of attack that ranges from about 8 to 20 



degrees in the vicinity of the front end 705 of the expansion cone 700 and an angle 
of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

[0130] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700, and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0131] In several alternative embodiments, the teachings of the apparatus 
1 30, the system 200, the expandable tubular member 300, the method 400, and/or 
the expandable tubular member 500 are at least partially combined. 
[0132] Referring to Fig. 8, in an alternative embodiment, conventional 
temperature, pressure, and flow sensors, 802, 804, and 806, respectively, are 
operably coupled to the perforated tubulars 145 of the apparatus 130. The 
temperature, pressure, and flow sensors, 802, 804, and 806, respectively, in turn 
are operably coupled to a controller 810 that receives and processes the output 
signals generated by the temperature, pressure, and flow sensors to thereby control 
the operation of the flow control valves 160 to enhance the operational efficiency 
of the apparatus 130. In several exemplary embodiments, the control algorithms 
utilized by the controller 810 for controlling the operation of the flow control valves 
1 60 as a function of the operating temperature, pressure, and flow rates within the 
perforated tubular members 145 are conventional. 

[0133] Referring to Fig. 9. in an alternative embodiment, a solid tubular 
member 905 is coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the solid tubularmember into engagement with 
the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791 .03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 



attorney docket no. 25791 .8.02. filed on 2/10/2000, (4) U.S. patent application serial 
no 09/440,338. attorney docket no. 25791. 9.02, filed on 1 1/15/1999. (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.11.02. filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512.8*95. attorney docket no. 
25791 12 02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1 ,941 , 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
serial no 09/588,946, attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, (10)PCTpatentapplication serial no. PCT/US00/1 8635, attorney docket 
no 25791 25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial 
no 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/1 54,047, attorney docket no. 25791 .29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36. filed on 
10/12/1999. (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212,359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791 .39. 
filed on 11/12/1 999, (18) U.S. provisional patent application serial no. 60/221 ,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221 ,645, attorney docket no. 25791 .46. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 
25791 47 filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237,334, attorney docket no. 25791 .48, filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001 ; (23) U.S. provisional patent application serial no. 60/262,434, attorney 
docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 



serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, 
attorney docket no. 25791.59, filed on 8/20/2001; (2?) U.S. provisional patent 
application serial no. 60/317,985, attorney docket no. 25791 .67, filed on 9/6/2001 ; 
(28) U.S. provisional patent application serial no. 60,318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. In this manner, the solid tubular 
member 905 fluidicly seals the radial passages formed in the perforated tubular 
member 145 thereby preventing the passage of fluidic materials and/or formation 
materials through the perforated tubular member. 

[01 34] Referring to Fig. 1 0, in an alternative embodiment, the radial openings 
in one of the perforated tubular members 145 are sealed by injecting a hardenable 
fluidic sealing material 1005 into the radial openings in the one perforated tubular 
member by positioning a closed ended pipe 1010 having one or more radial 
openings 1010a within the one perforated tubular member 145. Conventional 
sealing members 101 5 and 1020 then seal the interface between the pipe 1 01 0 and 
the opposite ends of the one perforated tubular member 145. The hardenable 
fluidic sealing material 1005 is then "injected into the radial openings in the one 
perforated tubular member 145. The sealing members 140 prevent the passage of 
the hardenable fluidic sealing material out of the annulus between the one 
perforated tubular member 145 and the formation 125. The pipe 1010 and sealing 
members, 1015 and 1020, are then removed from the apparatus 130, and the 
hardenable fluidic sealing material is allowed to cure. A conventional drill string may 
then be used to remove any excess cured sealing material from the interior surface 
of the one perforated tubular member 145. In an exemplary embodiment, the 
hardenable fluidic sealing material is a curable epoxy resin. 



6o 



,0135] in an alternative embodiment, as illustrated in Fig. 1 1 . one or more of 
neperfom.edtubuiarn^mb.rs^sof.heappara.usiaoaremdiatiyexpan^and 

p ,as.ioally deformed into contact with the surrounding formation 125 thereby 
compressingthesunoundingformation. In. his manner.. he sunounding forma ,on 
125 1 maintained in estate of compression thereby stabilizing Ihe surroundmg 
formation, reducing the flow of loose particles from the surrounding format™ ,nto 
the radial openings of the perforated tubular member 145. and anhanang the 
recovery of hydrocarbons from the surrounding formation. 
,0136] Inanal.emabveembodiment.aseismicsourceHOSisposi.ionedon 

a surface location to thereby impart seismic energy into Ihe formation 125. In tt. 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the formation 125. 

,0 13 7, inanatemabveembodimentaftertheperforatedtubularmember 145 

formation 125. thereby coupling the perforated tubular member 145 to , the 
surrounding formation, an impulsive load is applied to the perforated u u^r 
member. The impulse load may be applied to the perforated tubular member 45 
by applying the load to the end of the apparatus 130. The impulsrve load ,s then 
transferred to the surrounding formation 125 thereby compact and/or s urnfy g 
th e surrounding fomrahon. As a resuK. the recovery of hydrocarbons from the 
formation 125 is enhanced. 

,0138] In an alternative embodiment, as illustrated in Fig. 1 2. a wellbore 

105«hattraverses theformation 125. When the apparatus 130 is positioned wrthrn 
ft. wellbore 105. one or more of the perforated tubular members 145 of he 
apparatus130 are radially expanded and plastJcally deformed into contact** he 
wellbore casing 1205 thereby compressing the surrounding formation 125. Inthrs 



manner, the surrounding formation 125 is maintained in a state of compression 
.hereby stabiiizing the surrounding formats, reducing the flow of loose parades 
from the surrounding formation into the radial openings of the perforated tubular 
raember 145. and enhancing the recovery of hydrocarbons from the surrounding 

formation. , . 

[0 139] In an alternative embodiment, a seismic source 1215 ispos,t.oned on 
a surface location to thereby impart seismic energy into the formation 125. In th.s 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the formation 125. 

[0140] In an alternative embodiment, afterthe perforated tubular member 145 
has been radially expanded and plastically formed into contact wrth the wellbore 
casing 1205, thereby coupling the perforated tubular member 145 to the 
surrounding formation, an impulsive load is applied to the perforated tubular 
member. The impulsive load may be appfed to the perforated tubular member 145 
by applying the load to the end of the apparatus 130. The impulsive load is then 
transferred to the surrounding formation 125 thereby compacting and/or slumfymg 
the surrounding formation. As a result, the recovery of hydrocarbons from the 
formation 125 is enhanced. 

[0141] Referring to Fig. 13, ' in an alternative embodiment, one or more 
perforated tubular members 1305 are coupled to one of the perforated tubular 
members 145 by radially expanding and plastically deforming the perforated tubular 

member into engagement with the perforated tubular member in a convent.onal 
manner and/or using one or more of the radial expansion methods disclosed .n one 
or more of the following: (1) U.S. patent application serial no. 09/454,139, attorney 
docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510 913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
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2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, (5) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/US00/1 8635, attorney docket no. 25791.25.02, filed on 7/9/2000, 
(11) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 
25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
1 0/12/1 999, (14) U.S. provisional patent application serial no. 60/1 59,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application 
serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791 .38, 
filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 
25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application 
serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. 
provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, 
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filed on 1/3/2001; (25) U.S. provisional patent application serial no. 60/303,740, 
attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent 
application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001 ; 
(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial no. 
60/318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed 
on 10/3/2001, the disclosures of which are incorporated herein by reference. In 
this manner, the perforated tubular member 905 modifies the flow characteristics 
of the perforated tubular member 145. thereby permitting the operator of the 
apparatus 130 to modify the overall flow characteristics of the apparatus. 
[0142] In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 
1405 such as, for example, a check valve fluidicly couples the interior of a pair of 
adjacent perforated tubular members, 145a and 145b, that extract hydrocarbons 
from corresponding subterranean zones A and B. In this manner, if zone B 
becomes depleted, hydrocarbons that are being extracted from zone A will not flow 
into the depleted zone B. 

[0143] In an alternative embodiment, as illustrated in Fig. 1 5, the apparatus 
130 is used to extract geothermal energy from a targeted subterranean geothermal 
zone 1505. In this manner, the operational efficiency of the extraction of 
geothermal energy is significantly enhanced due to the increased internal diameters 
of the various radially expanded elements of the apparatus 130 that permit greater 
volumetric flows. 

[0144] In an alternative embodiment, the perforated tubular members, 145, 
210, 212, 216, 218. and 1305 of the apparatus 130 may be cleaned by further radial 
expansion of the perforated tubular members. In an exemplary embodiment, the 
amount of further radial expansion required to clean the radial passages of the 
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•Mr ->m 912 216 218 and 1305 of the apparatus 
perforated tubular members 145, 210, 212, zio, z i°. w 

130 ranged from about 1% to 2%. 

,0,451 An apparatus has been described that includes a zonal .sola.on 
sseilyindudingoneormoresolld.ubularmembers.eabhsoMtubular member 

nclud mg one ormore externa, seals, and one ormore perforated ,ubu,ar members 
oupld to .he soiid ,ubu,ar members, and a shoe ooupled 1o the zona rso^on 
ass Lb,y. in an exemplary embedment, the zona, sofcuon assembly forth* 
inc ,udes one or more intermediate solid tubular members coupied to a d 

member including one or more externa, seal, In an exem P ,a ry embod - * 
zo naliso,a B onassemblyfu*er i no, U desoneormorevaKreme m bersforoon.r*g 

.he flow of fluidic materials between ,he tubuiar members. In an exemplary 
embodiment, one ormore of the intermediate solid .ubutar members Mude one or 

more valve members. . 
,0146] Anappara.ushasa.sobeendesoribedSialinCudesazonahsoial.on 

assent the, includes one or more primary sof,d tubular, each .primary so d 

tubular including one ormore externa, annutar seals, n perforated 

,o the primary solM lobulars, and n-1 intermediate solid tubulars coupled to and 

IZT A method of isolating a first subterranean zone from a second 
subterranean zone in a weHbore has also been descrfbed thai includes posihonmg 
one or more primary so,id tubuiars within .he weltbore, the pnmary sohd be* 
traversing the first subterranean zone, positioning one or more perforate tubulars 
within the weHbore, the perforated tubulars traversing the second subterranean 
zone, fluididy coupling the perforated tubulars and the primary solid tubular, and 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0148] A method of extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore, fluidicly coupling theprimary solid tubulars with thecasing, positioning one 

or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, fluidicly coupling the perforated tubulars with the 
primary solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an 
exemplaryembodiment.themethodfurtherincludescontrollablyfluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0149] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intermediate solid tubular members are 
formed by a radial expansion process performed within the wellbore. In an 
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exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members 
and the perforated tubular members. In an exemplary embodiment, one or more 
of the intermediate solid tubular members include one or more valve members for 
controlling the flow of fluids between the solid tubular members and the perforated 
tubular members. 

[0150] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes one or more primary solid tubulars, each primary solid tubular 
including one or more external annular seals, n perforated tubulars positioned 
coupled to the primary solid tubulars, and n-1 intermediate solid tubulars coupled 
to and interleaved among the perforated tubulars, each intermediate solid tubular 
including one or more external annular seals, and a shoe coupled to the zonal 
isolation assembly, wherein at least one of the primary solid tubulars, the perforated 
tubulars, and the intermediate solid tubulars are formed by a radial expansion 
process performed within the wellbore. 

[0151] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluidicly coupling the perforated tubulars and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. 

[01 52] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
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described that includes positioning one or more primary solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the primary solid tubulars with the casing, fluidicly 
coupling the perforated tubulars with the primary solid tubulars, fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[01 53] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes n solid tubular members positioned within the wellbore, each 
solid tubular member including one or more external seals, and n-1 perforated 
tubular members positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members include one 
or more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[0154] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
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second subterranean zone, means for fiuidicly coupling the perforated tubulars and 
the primary solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
[01 55] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for fiuidicly coupling the primary solid tubulars with the 
casing, rrteans for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fiuidicly coupling the perforated tubulars with the primary solid tubulars, means for 
fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means forfluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for controllably fiuidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0156] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, means for fiuidicly 
coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 
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[0157] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluidicly coupling the primary solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, and means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0158] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end, a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular members that each include a tubular body comprising an intermediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intermediate portion, and a sealing member coupled to the exterior surface of 
the intermediate portion, and 

one or more slotted tubular members coupled to the expandable tubular members, 
wherein the inside diameters of the other tubular members are greater than or equal 
to the outside diameter of the tubular expansion cone. In an exemplary 



embodiment, the wall thicknesses of the first and second expanded end portions 
are greater than the wall thickness of the intermediate portion. In an exemplary 
embodiment, each expandable tubular member further includes a first tubular 
transitionary member coupled between the first expanded end portion and the 
intermediate portion, and a second tubular transitionary member coupled between 
the second expanded end portion and the intermediate portion, wherein the angles 
of inclination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment, the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions is substantially equal to the burst strength of the 
intermediate tubular section. In an exemplary embodiment, the ratio of the inside 
diameters of the first and second expanded end portions to the interior diameter of 
the intermediate portion ranges from about 100 to 120 percent In an exemplary 
embodiment, the relationship between the wall thicknesses t,, t 2 , and t lNT of the first 
expanded end portion, the second expanded end portion, and the intermediate 
portion, respectively, of the expandable tubular members, the inside diameters D„ 
D 2 and D INT of the first expanded end portion, the second expanded end portion, 
and the intermediate portion, respectively, of the expandable tubular members, and 
the inside diameter of the wellbore casing that the expandable tubular 

member will be inserted into, and the outside diameter of the expansion cone 
that will be used to radially expand the expandable tubular member within the 
wellbore is given by the following expression: 

Dwellbore-2*t,>D x >U(t } - t^D^ 

wherein t, = tji and wherein D 1 = D 2 . In an exemplary embodiment, the tapered end 
of the tubular expansion cone includes a plurality of adjacent discrete tapered 



sections. In an exemplary embodiment, the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. In an exemplary 
embodiment, the tapered end of the tubular expansion cone includes an paraboloid 
body. In an exemplary embodiment, the angle of attack of the outer surface of the 
paraboloid body increases in a continuous manner from one end of the paraboloid 
body to the opposite end of the paraboloid body. In an exemplary embodiment, the 
tubular liner comprises a plurality of expandable tubular members; and wherein the 
other tubular members are interleaved among the expandable tubular members. 
[01 59] A method of isolating subterranean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular liner; and wherein the remaining ones of the discrete portions of the 
tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore comprise a portion 
that is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular liner includes one or more expandable tubular members 
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that each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[01 60] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes means for positioning a tubular liner within the 
wellbore, and means for radially expanding one or more discrete portions of the 
tubular liner into engagement with the wellbore. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner includes a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 

fc3 



[0161] An apparatus for isolating subterranean zones has also been 
described that includes a subterranean formation defining a borehole, and a tubular 
liner positioned in and coupled to the borehole at one or more discrete locations. 
In an exemplary embodiment the tubular liner is coupled to the borehole at a 
plurality of discrete locations. In an exemplary embodiment, the tubular liner is 
coupled to the borehole by a process that includes positioning the tubular liner 
within the borehole, and radially expanding one or more discrete portions of the 
tubular liner into engagement with the borehole. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the borehole. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one of the discrete portions of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
borehole and one or more of the tubular members are not radially expanded into 
engagement with the borehole. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the borehole include a portion that 
is radially expanded into engagement with the borehole and a portion that is not 
radially expanded into engagement with the borehole. In an exemplary 
embodiment, prior to the radial expansion the tubular liner includes one or more 
expandable tubular members that each include a tubular body comprising an 
intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 



diameters of the slotted tubular members are greaterthan or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[0162] An apparatus has been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members 
coupled to the solid tubular members, one or more flow control valves operably 
coupled to the perforated tubular members for controlling the flow of fluidic materials 
through the perforated tubular members, one or more temperature sensors operably 
coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one 
or more flow sensors operably coupled to one or more of the perforated tubular 
members for monitoring the operating flow rate within the perforated tubular 
members, a shoe coupled to the zonal isolation assembly, and a controller operably 
coupled to the flow control valves, the temperature sensors, the pressure sensors, 
and the flow sensors for monitoring the temperature, pressure and flow sensors and 
controlling the operation of the flow control valves. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

[0163] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the second subterranean zone , radially expanding 
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at least one of the primary solid tubulars a nd perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars, monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 64] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone, monitoring the 
operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0165] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
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and perforated tubulars within the welfbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0166] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 67] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated 



tubular members for sealing at least some of the radial passages of the perforated 

tubular members, and a shoe coupled to the zonal isolation assembly. At least one 

of the solid tubular members and the perforated tubular members are formed by a 
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radial expansion process performed within the wellbore, and the solid tubular liners 
are formed by a radial expansion process performed within the wellbore. 
[0168] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[0169] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
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extracting materials from a producing subterranean zone in a wellbore. a. teas, a 
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and the perforated tubulars within the wellbore, means forfluidicly coupling the sol.d 
tubulars with the casing, means forfluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone, means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars, and 

means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passagesof the perforated tubulars. 

[0172] An apparatus has also been described that includes a zonal isolation 
assembly including : one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and a sealing 
material coupled to at least some of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. 

[0173] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, sealing off an annular region 
within at least one of the perforated tubulars, and injecting a hardenable fluidic 
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material into the sealed annular regions ofthe perforated tubulars to seal off at least 
some ofthe radial passages ofthe perforated tubulars. 

[0176] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion ofthe wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for f luidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for sealing off an annular region within at least 
one ofthe perforated tubulars, and means for injecting a hardenable fiuidic sealing 
material into the sealed annular regions ofthe perforated tubulars to seal off at least 
some ofthe radial passages ofthe perforated tubulars. 

[0177] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation 
including: one or more solid tubular members, each solid tubular member including 
one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. and at least one ofthe 
perforated tubular members are radially expanded into intimate contact with the 
subterranean formation. In an exemplary embodiment, the perforated tubular 
members that are radially expanded into intimate contact with the subterranean 
formation compress the subterranean formation. 
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[01781 A method of -sowing a firs, subterranean zone from a second 
LeLnean zone in a wellbore has a,so been descbbed fhaf includes posing 
onTor more solid tubufcrs wiftin .he welibore. fte solid tubulars traversmg me firs, 

zone, radial* expanding a. leas, one of .he pnmary sol,d 

S coup«ng the per.ora.ed tubulars and .he solid tubulars. and ptevenhng fte 

« wenbore e,ema, t o .he so«d tubulars and perforate, ,bu,ars Jn ^ an 
Inplary embodimen, the perforated tubu,ars the, are radial* expanded n 
IH contact with .he second subterranean zone compress the second 
^anean zone. In an exemplary embodiment «he method further mciudes 
hlg the second subterranean zone .o incase .he rate of recover of 

fte method further includes vibrating the second subterranean zone to dean the 

«Jx ^ - second subterranean zone. In an exempiary 
me ,hod further inCudes app^ing an imputeive ioad to the perforated tuba** that 
are radfelry expanded into inbmate contact wift ,he second subtenanean zone to 
Increase ft. rate of recovery of hydrocarbons from fte second subterranean zon. 
ro179] Amethodofextracfingmaterialsfromaproducingsub.erraneanzone 

in a welibore, a. leas, a portion of the weilbore including a casing has also been 
described fta. inCudes posting one or more sof,d tubulars within the we bo^ 

r more rad* passages, fte perforated .ubulars traversing he produong 
subterranean zone, radial* expanding a. leas, one of fte solid tubu,ars and the 

^3 



At • 

perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the welibore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone compress the producing 
subterranean zone. In an exemplary embodiment the method further includes 
vibrating the producing subterranean zone to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. In an exemplary 
embodiment, the method further includes vibrating the producing subterranean zone 
to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the producing subterranean zone. In an exemplary 
embodiment, the method further includes applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. 

[0180] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the firstsubterranean zone, means for positioning one ormore perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the second subterranean zone, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
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of fluids from the fins, subterranean zone to the second subterranean zone w, h,n 
the wellbore externa, to.be solid tebuiars and perforated tubulars. In an exemp an, 
embodiment, me means for radially expanding at least one of the perforated 
tubulars inteintimateoontaotwiththeseeondsubterraneanzoneoompnses means 
for compressing the second subterranean zone. In an exemplary embod,ment, the 
system further includes means for vibrating the second subterranean zone to 
increase .he rate of recovery of hydrocarbons from the second subterranean zon* 
l„ an exemplary embodiment, the system further includes means for vbrahng he 
IZLbtelean zone to ctean *. rad.l passages of the perforated tubulars 
th atareradia,lyexpandedintoinfln^econtec.w*mesecondsub.erraneanzona 

in an exemplary embodiment, me system further includes means for apply^g an 
1 ulsive L to the perforated tubulars ma, are radial, expanded into ,n„ma,e 
contact wim me second subterranean zone .0 increase .he rate of recovery of 
hydrocarbons from the second subterranean zone. 

MM Asystemforextractingmatenalsfromaproduclngsubterraneanzone 
in a wellbore, at leaa. a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars wdh,n the 

each including one or more .dial openings, the perforated tubulars trcver** £ 
pr odudngsub,enaneanzone,means,o,radia,lyexpandinga,teas.oneof«heso,^ 

Lbulars and the perforated tubulars w*n the wellbore, means for r ,a,V 
expanding a. least one of the perforated tubulars into imlmate contact w* *e 

casing means for fluidicly coupling the perforated tubulars with the solid ^ 

subtenanean zone within the wellbore. and means for flutt* coup„ng a. teast one 
of me perforated tubulars w«h me producing subterranean zone. In an exemp^y 
embod ment, the means for radially expanding a, leas, one of the perforated 
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tubulars into intimate contact with the producing subterranean zone comprises 
means for compressing the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 
further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subterranean zone 
to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

[0182] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation and 
includes a perforated wellbore casing, including: one or more solid tubular 
members, each solid tubular member including one or more external seals, one or 
more perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the perforated wellbore casing. In 
an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

[0183] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 



subterranean zone, positioning one or more perforated tubu^rs within the weUbore 
each including one or more radia, passages, the perforated tubulars traversrng . 
second sub.en.nean zone, rad,a% expanding at leas, one of te e pnmary so 
tub-fcrsand perforated ^v^hhtheweltoore, rad^expandrngatleastone 
of the perforated tub U lars into intimate contaetwith the perforated casmg. flu,d K ly 
coupling me perforated tubulars and thesolid tubulars, and preventing the passage 
Ids from the first subterranean zone to the second subtenanean zone r*hn 
the wellbore external to the solid tubulars and perforated tubulars. In an exemp ary 
embodimenttheperforatedtebuiarsmatanerad^llyexpandedintointimatecnnte,. 

wim the perforated casing compress the second subterranean zone, in an 
exlpiary embodiment, .he method further includes vibrating the second 
ubtelean zone to increase .he rate of recovery of hydrocarbons ro^ tee 
second subterranean zone. In an exempiary embodimen.. tee method furtbe 
indudesvibradng thesecond subterranean zoneto dean the radia, passages of he 
^orated tebuters the, are red* expanded into intimate contact w,, h 

perforated casing. In an exempt embodiment, tee meteod further ,nc u 
app^ganimpuls.reioad.o.heperfora.edn.buiarsma.areradiallyexpanded.nte 

Tate conteo. wKh the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

t0184] Ame,hodofex.rac.ingmateria.sfromaproducin g subterraneanzone 
in a wellbore. at leas, a portion of the weUbore induding a casing and a perforated 
casing the, traverses tee producing subterranean zone, has a,so been descnbed 

one or more perforated tubutors within .he weilbore each includrng one or more 
radia, passages, .he perforated .ubuiars traversing the produdng ~e* 
zone, radiany expanding a, ieas, one of tee soiid .ubulars and .he perforated 
.ubulars within the weltoore. radialiy expanding a. leas, one of tee perforated 
.ubulars into intimate contact wKh .he perforated easing. Wfidy coup„ng the so„d 



in 



tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the producing subterranean zone to clean the radial passages of 
the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated tubulars to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. 

[0185] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the perforated casing, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
of fluids from the first subterranean zone to the second subterranean zone within 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 
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embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

[0186] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially 
expanding at least one of the perforated tubulars into intimate contact with the 
perforated casing, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means for fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 



compressing the producing subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to increase 
the rate of recovery of hydrocarbons from the producing.subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the 
producing subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

[0187] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
perforated tubular liners each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and the perforated tubular liners are formed by a 
radial expansion process performed within the wellbore. 

[0188] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fiuidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
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subte^neanzoneto.he^condsubterraneanzonewi.hin.heweHboreex.emalto 
,he primary solid tubulars and perforated tubers, posWoning one , or mote 

and radiallyexpanding and ptesricaHy deforming .he perforated, ubuiarimerswrth* 
the interior of one or more of the perforated lobulars. 

mM Amethodofextxactingmateriatsfromaproducingsubtenanean zone 
„ awellbore, at teas, a portion ofthe weilbore including a casing h» also been 
escribed that includes positioning one or more soiid tubufcrs with, the we, bo. 
posting one or more perforated tubulars each including one or more radra, 
^ages w»h, me werlbore. the perforated Urbulars traveling me producng 
uTr anean zone, radial* expanding a, leas, one o, me sol*, ,ubu,ars and to 

ZZ W» coupiing ,he perforated urbuters wrih the solid tubuia*. furdrdy 
rig me pLducing subterranean zonefrom a, .as, one omer = n 
ZO ne within the wellbore, tluidiciy coupling at teas, one o, the 
with me produdng subterranean zone, posirioning one or more perfected tubular 
ZL wiL me interior of one or more of ,he perforated hrbuters, and ra«y 
ZZ and Plasricaliy deforming me perfora,ed tubuter liners within ,he mtenor 
of one or more of ,he perforated tubulars. 

mm A system for isolating a f,rs, subterranean zone from a second 

LLean zone in a wellbore has also been described fha, includes means <„ 

posting one or mo re so,id Urbulars wrihin *e wellbore, ,he sohd Jbute* 
Lversingmer.rsuub.erraneanzone.meansforposirioningoneormoteperforated 

Lars each inciuding one or more radia, passages vrimin ,he we bo^e 
perforated .ubulars .reversing ,he second subterranean zone, means fc, «d-y 
Lpanding a, leas, one of ,he solid .ubulars and perforated 
wLrcmeansforfluididycoupiingme perforated ,ubu,arsand«teso M hrbu^ 
^ansforpreventingthepassageo.fluidsfrom.henrs.subterraneanzonetethe 



second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular l.ners 
within the interior of one or more of the perforated tubulars, and means for rad.ally 
expanding and plastically deforming the perforated tubular liners within the .ntenor 
of one or more of the perforated tubulars. 

[0191] Asystemforextracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for posrtioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the sohd 
tubulars and the perforated tubulars within the wellbore, meansforfluidiclycoupl.ng 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for positioning one or more perforated tubular 
liners within the interior of one or more of the perforated tubulars. and means for 
radially expanding and plastically deforming the perforated tubular liners wrth.n the 
interior of one or more of the perforated tubulars. 

[0192] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, two or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
. one-way valves for controllably fluidicly coupling the perforated tubular members, 
andashoe coupled to the zonal isolation assembly. At least one ofthe solid tubular 
members and the perforated tubular members are formed by a radial expans,on 
process performed within the wellbore. 
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r01«l A method of isolating a first subterranean zone from a second 
ubteLeanzor^havingapiurai^ofproducingzonesinawellborehasaisobeen 

e^edtna, incudes posing one or ntore soiid tubo,. w«hin tbe ^ibor, 
the soiid tubuiars traversing the first subterranean zone, posi»on,ng two o more 

Ipiing .he perforated ,ubu,ars and the primary soiid tubuiars. prevent.bg .be 

IT he weiiboreextemaitotheprima.soiidtubuiatsand perforated ubu** 
and preventing flu«s from passing from one of the producing zones that has no, 
been depleted to one of the producing zones that has been depleted. 
r 019 4l Amethodofextracangmaterialsfromawellborehav.ngaplurahvof 

producing subterranean zones, at teas, a portion of the wellborn including a c~» 
Z aTso been described ma, includes posting one or more solid ubulars w„h,n 
le w bore, posting two or more performed .ubulars each including one o 
" re radia, passages wKhin me weiibore, me perforated .ubuia* ,ravers,ng he 

and the perforated tubuiars within mewellbore. fluid* coupling the sold tubuiars 
He casing. flu** coupiing the perforated tubuiars with the soiidtubu ars 
fluidi c,y isoiating me producing subtenanean zone from a, lea* one c£ 
subtelean zone within the wellbore, fluid* coupling a, teas one ,« £ 
perforated .ubulars wHh ,be produdng subterranean zone, ^ 
passing from one of the producing zones .ha, has no. been depleted ,o one of the 
producing zones that has been depleted. 

[01951 A system for isolating a flrs, subterranean zone from a second 
described ,ba, inciudes means for posting one or more solid .ubulars w,m,n ft. 



wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars .traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for preventing fluids from passing from one 
of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

[0196] A system for extracting materials from a plurality of producing 
subterranean zones in a wellbore, at least a portion of the wellbore including a 
casing, has also been described that includes means for positioning one or more 
solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zones, means for radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, means for fluidicly coupling the solid tubulars with the casing, means for 
fluidicly coupling the perforated tubulars with the solid tubulars. means for fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zonewithinthewellbore, means for fluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 



Mtq An apparatus for extracting geotherma, energy from a subtenanean 
option containing a source of geotherma, energy has also been descnbed «ha 
, nclud es a zona, isolation assent positioned wKhin the subtecnean fonja 
i „c 1 uding:oneorrnoreso B dt U bu,arn 1 e m bers,eachso»d,ubu,arn 1 embe ; ncu^ 

neor m o re ex,e m a,se ate .o n eo rm orepe rf ora,ed, U bu,arn W n n berseach,nc^ 
radiaipassagescoupledtoftesond.ubu.armer.bers.andoneormorepe^ 

tubula iiners each induding one or more radia, passages coupled to ta 

«,e zona, Nation assemb*. At .east one of the soiid tubular ™n*e* an'tM 
perforated tubular members are formed by a radfcl expansion process performed 

within the wellbore. ...rond 

[0198] A method of isolating a first subterranean zone from a second 
LbteLean zona .eluding a source of geotherma, energy in a -»bore as also 
b een deseed tha, includes positioning one or more solid 
wellbore, the so!id tubula* traversing the flrs, subterranean zona, posatomng one 
TLre perforated tubula. each induding one or more radia, passages wrthm fl» 

landing at leas, one of the solid tubufcrs and perforated 
wlore, flu«dy coupiing «re perforated tubuiars and the pnma-v o,« 
preventing the passage of fluids from the flrs. subtenanean zone tc 
Lbterranean zone within the wellbore external to the primary sol,d tuhula* and 
perforated tubulars. posting one or more perforated tubular liners w,m,n th 
Lrior of one o, more of the perforated tubufcrs, and rad.ally expand,ng and 

ZrT:r:. extract — from asubterranean 

has also been deaedbed mat indudes positioning one or more so„d tubuiars 
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the wellbore. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone, radially expanding at least one of the solid tubulars 
and the perforated tubulars within the wellbore, fluidiciy coupling the solid tubulars 
with the casing, fluidiciy coupling the perforated tubulars with the solid tubulars, 
fluidiciy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore, and fluidiciy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 
[0200] A system for isolating a first subterranean zone from a second 
geothermal subterranean zone in a wellbore has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second geothermal subterranean zone, 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore, means for fluidiciy coupling the perforated tubulars and 
the solid tubulars, and means for preventing the passage of fluids from the first 
subterraneanzonetothe second geothermal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 
[0201] A system for extracting geothermal energy from a subterranean 
geothermal zone in a wellbore, at least a portion of the wellbore including a casing, 
has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the subterranean geothermal zone, means for radially expand.ng 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for fluidiciy coupling the solid tubulars with the casing, means for fluidiciy 
coupling the perforated tubulars with the solid tubulars. means for fluidiciy isolating 



«,e subterranean geothermalzonefromatleast one other subterranean zone within 
the wellbore. and means for fluidicry coupling at least one of the perforated tubulars 
with the subterranean geothermal zone. 

[0202] An apparatus has also been described that inoludes a zonal isolaton 
assembly including: one or more solkl tubular members, each solid tubular member 
including oneormore external seals, oneor more perforated tubular members each 
including one or more radial passages coupled to the solid tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
numbers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. and the radial passage of at least one of the 
perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

r 0 203] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that inoludes positioning 
one or more solid tubulars within the wellbore. the solid tubular* traversing the first 
subterranean zone, positioning one or more perforated tubulars Wiethe wellborn 
each including one or more radial passages, the perforated tubulars traversmg the 
second subterranean zone, radially expanding at least one of the primary solid 
tubularsand perforated tubulars withinthe wellbore. fluidiclycouplingthe perforated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to. he second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubular* byfurtherradialexpansion of the 
perforated tubulars within the wellbore. 

[0204] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes posnioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars vnthin the wellbore each including one 
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or more radial passages, the perforated tubulars traversing the producmg 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coup.ing the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
[0205] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more so.id tubu.ars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for rad.ally 
expanding at least one of the so.id tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars, and means for cleaning materials from the radial passages of 
at least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0206] A system forextracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars wrth.n the 
wellbore, means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 



producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[0207] Although illustrative embodiments of the invention have been shown 
and described, a wide range of modification, changes and substitution is 
contemplated in the foregoing disclosure. In some instances, some features of the 
present invention may be employed without a corresponding use of the other 
features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the invention. 



What is claimed is: 



Claims 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; 

one or more flow control valves operably coupled to the perforated 
tubular members for controlling the flow of fluidic materials 
through the perforated tubular members; 
one or more temperature sensors operably coupled to one or more of 
the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 
one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating 
pressure within the perforated tubular members; and 
one or more flow sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating flow 
rate within the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring 
the temperature, pressure and flow sensors and controlling the 
operation of the flow control valves; 



wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. 



2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 
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tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidtcly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

A system for isolating a first subterranean zone from a second subterranean 
in a wellbore, comprising: 
means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 



means for controlling the flow of fluidic materials through the perforated 
tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

5 A system for extracting materials from a producing subterranean zone in a 
wellbora, at least a portion of the weilbore including a casing, composing; 
means for positioning one or more solid tubulars within the weilbore; 
means for posting one or mo* perforated tubulars rthh the weilbore. 

the perforated tubulars traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the sola tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the weilbore; 
means for fluidicly coupling at least one of the perforated tubular with the 

producing subterranean zone; 
means for mentoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars: and 
means for comrolling the flow of fluidic materials through the perforated 

tubulars as a function of the monitored operating temperatures. 

pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

<Y3 



passages coupled to the solid tubular members; and 
one or more solid tubular liners coupled to the interior surfaces of one 
or more of the perforated tubular members for sealing at least 
some of the radial passages of the perforated tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 



radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 
radially expanding and plastically deforming the solid tubular liners within the 

interior of one or more of the perforated tubulars to fluidicly seal at 

least some of the radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 



means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone;, 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more solid tubular liners within the interior of 

one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the solid tubular 

liners within the interior of one or more of the perforated tubulars to 

fluidicly seal at least some of the radial passages of the perforated 

tubulars. 



10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 



me ans for *«* coupling a, teas, one of the perforated .ubulars wi,h .he 

oroducing subterranean zone; 
me ans tor posting one or more solid tobuiar liners within the terror of 

one or more of the perforated tubulars; and 
.neans for radially expanding and piastically deforming the so,, t bu. r 

„ners witoin the interior of one or more of the perforated .ubulars, 

Mrt* sea. at teas, some of »he radia, passages of me perforated 

tubulars. 

11. An apparatus, comprising: 

a zona! isolation assembly comprising: 

one or more solid tubu.ar members, each so.id tubuiar member 

including one or more external seals; 
one or more perfora,ed .ubular members eaoh including radral 

passages coupled to the solid tubular members; and 
a sealing materia, ooupled to a, leas, some of ,he perforated tubular 
members for sealurg a, leas, some of the radfc, passages o, 
the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

12 A method ot isoWng a f,rs, subterranean zone from a second subterranean 

zo ^rr 0 ro^ 

the second subterranean zone; 



radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
sealing off an annular region within at least one of the perforated tubulars; 

and 

injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars travers.ng 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
sealing off an annular region within at least one of the perforated tubulars; 

and 
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injecting a hardenablefluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

1 4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 



means for positioning one or more perforated tubulars each including one or 

more radial passages wrthin the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenabte fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed with.n 
the wellbore; and 
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wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress 
the subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the second subterranean zone; 
fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of claim 18, further comprising vibrating the second 
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subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

• 

21. The method of claim 18, further comprising vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

22. The method of claim 1 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the producing subterranean zone; 
fiuidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fiuidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fiuidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 



24 The method of cfcim 23, wherein ft. perforated tubulars .hat are radially 
expanded in.o^a.econtactwHhfteproducingsub.erraneanzonecompressfte 

producing subterranean zone. 

25 The method of Cairn 23. further comprising vibrating .he producing 
ILrranean zone .o increase the ra,e of recover of hydrocarbons from .he 
producing subterranean zone. 

26 The method of claim 23, further composing vibraUng the producing 
lereanone.ooieanfterad.lpassagesoffte perforated .ubutarsthatare 

expanded into intimate contact with .he producing sub*ranean zone. 

27 The method of claim 23, further comprising applying an impulsive load to the 
oerforated tubulars fta, are radiatly expanded into intimate contact w,ft the 
perforatea uiduw recove rv of hydrocarbons from 
producing subterranean zone to .ncrease the rate of recovery y 

the producing subterranean zone. 

28 . Asys.emfor.o^nganrs.sub.erraneanzonefromaseoond subterranean 

zone in a wellbore, comprising: , the wemoKi *. 

means for positioning one or more solid tubulars witnin 

solid tubulars traversing the fire, subterranean zone; 
m eans for posting one or mo. perforated .ubutars within .he we Ibore 

each including one or m*re radial passages, the perforated .ubutors 

traversing the second subterranean zone; 
raeansfor radially expanding a. teas. one offte solid .ubuiars and perforated 

tubulars within the wellbore; . 
me ans for radially expanding at least one of the perforated tubulars ,nto 

intimate contact with the second subterranean zone, 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the weiibore external to the 
solid tubulars and perforated tubulars. 

29 The system of claim 28, wherein the means for radially expanding at least 
one of the perforated tubulars Into intimate contact with the second subterranean 
zone comprises means for compressing the second subterranean zone. 

30 The system of claim 28, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

31 The system of claim 28, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32 The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the second subterranean zone to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
weiibore, at least a portion of the weiibore including a casing, comprising; 
means for positioning one or more solid tubulars within the weiibore; 



me ans for posting one or more perforated .ubulars within the weilbore 
each including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone;, 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
rneans for radially expanding a. least one of the perforated tubulars into 

intimate contact with the producing subterranean zone; 
means for fluididy coupling the solid tubulars with the casing; 
means for Mft* coupling the perforated fubufcrs with the sol,d tubulars 
m eans for fluididy isolating the produdng subterranean zone from at least 

one other subterranean zone within the wellbore; and 
m eans for fluididy coupling a, leas, one of the perforated tubulars with the 
producing subterranean zone. 

34 The system of Cairn 33, herein the means for radially expanding at leas. 
„eof,heperfo ra .edtubu,arsin,oin«ma.econ te cwi.h.heprcdudngsub.erranean 

zone comprises means for compressing .he producing subterranean zone. 

35 Thesys.emo,daim33,.urthercompr,singmeans,orvibra.ingme produdng 
ILranean zone to increase fhe rate of recovery of hydrocarbons from fte 
producing subterranean zone. 

36 The sys.em of Cairn 33, further comprising means forvibrafing the produdng 
radially expanded into intimate contact wHh .he produdng subterranean zone. 

37 Thesystem of claim 33. further comprising means for app^ing an impulsive 
L to the perforated tubuUtrs ft* are radially expanded into intimate con.ec. w*h 
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the producing subterranean zone to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the perforated wellbore casing. 

39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubu.rs within *. . w*« > ea<* 
including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
^and^a^astoneoftHep^solid^ar, and perforated 

•ubulars^n thew.^ ^ ^ 

radially expanding at least one of the penora 

contact with the perforated casing; 
fluididy coupflng the perforated tubulars and the so,* 
preventing the passage of fluids front the flrs, suMenanea , 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

41 The method of daim 40, wherein the perforated tubulars that are radial* 
Z.rZZ intimate contact w«h the perforated casin. cypress me second 
subterranean zone. 

4, The method of Cairn 40, further comprising vibrating the second 

42 . The mettr rf hydrocarbons from th e 

subterranean zone to increase ui<* ■= 
second subterranean zone. 

*nn of claim 40 further comprising vibrating the second 

43. The method of claim 40, „ (lh(!0erforate d tubulars that are 
subterranean zone to clean the radial passages of the perforated I tu 

radially expanded into intimate contact with the perforated casing. 

44 The method of daim40. further comprising appt/mg an impulsive loadto the 

perforated casing to increase the rate of recovery of hydrocarbon 
subterranean zone. 
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45 A method of extracting materials from a producing subterranean zone «n a 
wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46 The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47 The method of claim 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

48 The method of claim 45, further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 



radially expanded into intimate contact with the perforated casing. 

49 Theme*odofc l aim45.furtherce m prisin g app,yinqanimpu te iveloadto,he 
perforated .ubulars ,ha. are radially expanded into intimate contact w„h ft. 
perforated tubulars to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

50 Asystemforisolatingafirstsubterraneanzonefromasecond subterranean 
ZO ne in a Libera that includes a perforated casing mat traverses the second 
subterranean zone, comprising: 

means for posting one or more solid tubulars within the wellbore. me 

solid lobulars traversing the first subterranean zone; 
mea ns (or positioning one or more perforated «ubu.ars within the we»bore 

each induding one or mom radial passagea. the perforated tubutars 

traversing the second subterranean zone; 
meansforradially expanding atleastoneofthesolidtubularsand perforated 

tubulars within the wellbore; 
means for radially expanding a. leas, one of the perforated tubulars into 

intimate contad with the perforated casing; 
m eans forfluidicly coupling the perforated tubulars and the solid tubulars; 
dnd 

m eansforpreven.ing.hepasssge of fluidsfrom the fira.au 

to the second subterranean zone within the wellbore externa, to the 
solid tubulars and perforated tubulars. 

51 The system of Calm 50, where* the means for radial* expanding , at leaet 
one of the perforated tubufcrs into inornate contact with the perforated casmg 
comprises means for compressing the second subterranean zone. 



52 The system of claim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of .hydrocarbons from the 
second subterranean zone. 

53 The system of claim 50, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore 

each including one or more radial openings, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for radially expanding at least one of the perforated tubulars into 

intimate contact with the perforated casing; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 



WO 



one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing 
comprises means for compressing the producing subterranean zone. 

57. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 
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radial passages coupled to the interior surfaces of one or more 
of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; . 
wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the perforated tubular liners are formed by a radial expansion 
process performed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 
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62 A method of extract materia* from a producing subterranean zone ,n 
wellbore. a. teas, a portion of .he wellbore including a casing, compnsrng; 
positioning one or more soiid tubulars w«hin me wellbore 
positioning one or more perforated .ubulars each inciud.ng one or more 
radial passagesw^nmewellbore.tt.eperfora.ed.ubu^^vers.ng 

the producing subterranean zone; 
rad ,a„y expanding a, leas, one of *e rid .ubulars and .he perforated 

tubulare within the wellbore; 
Auidicly coupling the solid tubulars wtth the casing; 
fluidicly coupling .he perforated tubufcrs with the solid tubulars; 
lie* isolaang the producing subterranean zone from at leas, one other 

subterranean zone within the wellbore; 
fluWi oly coupling a. leas, one of the perforated .ubulars wi* .he producng 

subterranean zone; 
posting one or more perforated tubufcr liners w,«hin me .ntenor of one or 

more of the perforated tubulars; and 
radia „ y expanding and plasucall, deforming the perforated tubular „ners 
within the interior of one or more of .he perforated tubulars. 

63 . Asys.emfor^ngaf.rs.sub.enaneanzoneftomaseoond subterranean 

zone in a wellbore. comprising: „_,i hore the 

mean s for posiuoning one or more sotid tubulars w*h,n the wellbore, *e 
solid tubulars traversing the first subterranean zone; 

more radial passages wtthin ,he wellbore, .he perforated tubulars 
traversing me second subterranean zone; 
ro eansforradiallyexpandinga. te as,oneof.hesolid.ubu,ar S andperforated 

tubulars within the wellbore; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 



65. An apparatus, cdmphsing: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
two or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more one-way valves for controllably fluidicly coupling the 
perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at .eastone of the so,id tubular members and the perforated ubufcr 
members are formed by a radial expansion process performed wrth.n 
the weltbore. 

66 A method of isoiating a fast subterranean zone from a second subterranean 
zone having a pU.ra.Ky of producing zones in a wellbore. ~« ... „ 
posting one or more solid lobulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
posting two or more perforated tubuiars each including one or more 
radialpassageswithinthewellbore.theperforatedtubularstravers,ng 

the second subterranean zone; 
radial,, expanding af .east one of the solid tubulars and perforated tubuiars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

seLdsub.arraneanzonewnhintheweilboreexternal.o.hepnma^ 

solid tubulars and perforated tubulars; and 
prevents from passingfrom one of the producing zones thathasno, 
been depleted to one of the producing zones that has been depleted. 



67. A method of extracting materials from a wellbore having a plurality of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zones; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 



means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for preventing fluids from passing from one of the producing zones 

that has not been depleted to one of the producing zones that has 

been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zones; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
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means for preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has 
been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean 
formation containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean format.on, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 

radial passages coupled to the interior surfaces of one or more 

of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. ( 

71 . A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing 
the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 



within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 

72. A method of extracting. geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the subterranean geothermal zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 



means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second geotherma! subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second geothermal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 

74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the subterranean geothermal zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the subterranean geothermal zone from at least 

one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 
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75. An apparatus, Comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including one or more 
radial passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular 
members within the wellbore. 

76 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; and 



cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars with.n 
the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
cleaning materials from the radial passages of at least one of the perforated 
' tubulars by further radial expansion of the perforated tubulars wrth.n 

the wellbore. 

78. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 
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means for phoning one or more perforated tubular* within the weltoore 
eaoh including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; . 
meansforradiallyexpandingatleastcmeofthesolidtubulars and perforated 

tubulars within the wellbore; 
me ans forfluidicly coupling me perforated tubulars and the solid tubulars; 
means forprevenflng the passage of fluids from the flrs. subterranean zone 

to the second subterranean zone within the wellbore e=dernal to the 

solid tubulars and perforated tubulars; and 
means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated 

tubulars within the wellbore. 

79 A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing. compns'ng; 
mea „s for positioning one or more solid tubulars within the wellbore; 
me ans for posting one or more perforate, tubulars wifhtn he , «*« 
eaoh including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
means for radially expanding a. least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the sol*, tubulars 
means for fluididy isolating the produdng subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluididy coupling at least one of the perforated tubulara wrth the 
producing subterranean zone; and 
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means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 
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